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(54) RIVET FASTENING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable caulking with low load by 
pinching and pressing a rivet inserted through a plurality of work 
pieces between a pair of electrodes, by softening the rivet by 
resistance generated heat of the rivet itself by electrification, and by 
caulking the end. s- 



the work piece W on the upper side, the rivet 1 is pinched between R * 

' si- 
electrodes 4, 5 of a welding gun and pressed, and the rivet is 

electrified. The tips of the electrodes 4, 5 are formed into recessed 

curved surfaces 4a, 5a, the head part 1a is brought in surface-contact 

with the curved surface 4a, and the lower end of the rivet 1 is brought 

n linear-contact with the curved surface 5a. Accordingly, the current 

density of the lower end of the rivet 1 is drastically increased in 

comparison with the head part 1a and instantaneously heated to the high temperature. Therefore, the lower 
end of the rivet 1 is softened and caulked by low pressing force. 
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SOLUTION: A headed rivet 1 is inserted through holes Wa of two work 
pieces W so that the head part 1a on the upper end may be seated on 
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* * NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the riveting approach which combines two or more work pieces using 

a rivet. 

[0002] 

[Description of the Prior Art] A riveting performs the edge of a rivet by caulking ******, after inserting a rivet in the 
hole formed in the work piece. And caulking of the rivet in works is conventionally performed using the press machine 
(refer to JP, 1-24 1346, A). 
[0003] 

[Problem(s) to be Solved by the Invention] Like the above-mentioned conventional example, in the thing using a press 
machine, the noise and an oscillation become a problem and it is become easy to produce deformation of curvature, 
distortion, etc. according to the caulking force to a work piece that work pieces are elasticity material, such as sheet 
metal and aluminum. 

[0004] This invention makes it the technical problem to offer the riveting approach which might have caulking of a 
rivet be made to be performed by the low load, without using a press machine in view of the above point. 
[0005] 

[Means for Solving the Problem] That the above-mentioned technical problem should be solved, this invention is the 
riveting approach which combines two or more work pieces using a rivet, is energized in the condition of having 
pressurized inter-electrode [ one pair of] on both sides of the rivet inserted in two or more work pieces, softens a rivet 
in resistance generation of heat of the rivet by energization itself, and the edge of a rivet is characterized into ******** 
and it is characterized by things. 

[0006] According to this invention, with the Joule's heat by energization, a rivet carries out self-generation of heat, and 
becomes soft, and caulking ****** can do a rivet by the low load. Therefore, even if work pieces are elasticity 
material, such as sheet metal and aluminum, deformation of curvature, distortion, etc. is not produced to a work piece, 
and the noise and the problem of an oscillation can also be solved. Moreover, since a caulking load is reduced, caulking 
of a rivet can also be performed using the usual spot welder which has one pair of electrodes, a special facility becomes 
unnecessary, and it is advantageous also in cost. 

[0007] In addition, even if a rivet is the thing of a pin configuration without the head, it may be a thing with the head 
which has a head at the end. For both ends, with the former rivet, a head and the other end of an opposite hand are 
caulking **** at the rivet of caulking ** and the latter. 

[0008] Moreover, if the thing in which the head was formed on the reentrant curved surface is used as each electrode, 
line contact is carried out to a reentrant curved surface, the edge of a rivet comes to generate heat with sufficient 
responsibility by the increment in the current density by reduction in a touch area, and the edge of a caulking ****** 
rivet is advantageous. 
[0009] 

[Embodiment of the Invention] Drawing 1 shows the situation of the riveting activity which combines the work pieces 
W and W of two upper and lower sides with two or more rivets 1, moves a mounting beam and the spot welding gun 3 
at the head of the robot arm 2 in order in the attaching position of each rivet 1 , and is made to perform caulking of each 
rivet 1. 

[0010] The detail is as being shown in drawin g 2 , and first, as shown in drawing 2 (A), the rivet 1 with the head is 
inserted in the hole Wa formed in the work pieces W and W of two sheets so that head la of the upper bed may sit 
down to the upper work piece W. Next, as actuation of that application-of-pressure cylinder 3 a shows a welding gun 3 
to closing and drawing 2 (B), on both sides of a rivet 1, this is pressurized from the upper and lower sides between the 
electrode 4 of one pair of upper and lower sides of a welding gun 3, and 5, and it energizes on a rivet 1 in this 
condition. 



[001 1] Here, although the head of each up-and-down electrodes 4 and 5 is formed in the reentrant curved surfaces 4a 
and 5 a and head la of a rivet 1 carries out field contact at reentrant curved-surface 4a of the top electrode 4, line contact 
of the soffit of a rivet 1 is carried out to reentrant curved-surface 5a of the bottom electrode 4. Therefore, the current 
density of the soffit of a rivet 1 compares with the current density of head la, it increases substantially, and the soffit of 
a rivet 1 generates heat to an elevated temperature by energization in an instant. And as the soffit of a rivet 1 softens by 
this generation of heat and welding pressure shows to drawing 2 (C), the soffits of a rivet 1 are caulking ****. 
[0012] In addition, with the above-mentioned operation gestalt, although the rivet 1 was made into the thing with the 
head, the thing of a pin configuration without the head as shown in drawin g 3 can also be used. In this case, as insert a 
rivet 1 in the hole Wa of work pieces W and W by the light pressure close as shown in drawin g 3 (A), and it is made 
not omitted [ a rivet 1 ], next it is shown in drawing 3 (B), it energizes in the condition of having pressurized on both 
sides of the rivet 1 between one pair of electrodes 4, and 5. In this case, they are caulking ****, as the ends of a rivet 1 
generate heat and soften to an elevated temperature in an instant and the ends of a rivet 1 show drawin g 3 (C) with 
welding pressure, in order that the ends of a rivet 1 may carry out line contact to the reentrant curved surfaces 4a and 5a 
of each electrodes 4 and 5, respectively. In addition, although a rivet 1 is a pin configuration in the air with this 
operation gestalt, it is easy to be natural even if it is the pin configuration of a solid. 

[0013] When the riveting of the two aluminum containing alloy plates (A5 182-0) with a thickness of 2.0mm was 
carried out using the rivet made from the aluminum containing alloy of the outer diameter of 8.0mm, the bore of 
4.5mm, and a hollow pin configuration with a die length of 12mm (A5052), although the load required for caulking of 
a rivet was 2000kgf when not energizing, it was set to 300kgf(s) by energization of 20kA and 10 cycle (one cycle = 
l/50Hz). 

[0014] Moreover, when the riveting of the Zn steel plate with a thickness of 2.3mm of two sheets was carried out using 
the steel (S35C) rivet with an outer diameter [ of 6.0mm ], and a die length of 12mm, although the load required for 
caulking of a rivet was 3000kgf when not energizing, it was set to 300kgf(s) by energization of 9kA and 10 cycle. 
[0015] Moreover, since the rivet made from aluminum had small electric resistance, the current value needed to be 
made high, but since heat conduction and heat divergence were good, it was also checked that compare when using a 
steel rivet, and the thermal effect to a work piece decreases. 

[0016] In addition, although the spot welding gun 3 was used as caulking equipment with the above-mentioned 
operation gestalt, the spot welder of a stationary type may be used. 



[Translation done.] 
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LAIMS 



'laim(s)] 

"laim 1] The riveting approach which it is the riveting approach which combines two or more work pieces using a 
/et, and energizes in the condition of having pressurized inter-electrode [ one pair of] on both sides of the rivet 
serted in two or more work pieces, is made to soften a rivet in resistance generation of heat of the rivet by 
lergization itself, characterizes the edge of a rivet ******** an( j i s characterized by things, 
"laim 2] The riveting approach according to claim 1 characterized for the both ends of a rivet by caulking ****** 
ing the thing of the pin configuration without the head as a rivet. 

"laim 3] The riveting approach according to claim 1 characterized for the other end of a rivet by caulking ****** 
ing the thing with the head which has a head at the end as a rivet. 

"laim 4] The riveting approach given in claim 1 characterized by using the thing in which the tip was formed on the 
entrant curved surface, as said each electrode thru/or any 1 term of 3. 

"laim 5] Said one pair of electrodes are the riveting approaches given in claim 1 characterized by being the electrode 
tached in the spot welder thru/or any 1 term of 4. 
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